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(57) ABSTRACT

A system relating to medical treatment, such as hemodialy-
s1s or peritoneal dialysis, for determining user-centric treat-
ment data includes a user device and a central device. The
user device and the central device each include a wireless
communication component. The wireless communication
component of the central device and/or the wireless com-
munication component of the user device 1s/are configured
to distinguish between the user device being in a first
location and the user device being in a second location,
wherein the first location 1s associated with a treatment area
and the second location 1s associated with a general purpose
area. The user device and/or the central device 1s configured
to determine, based on the user device being in the first
location and/or the user device being 1n the second location,

an overall treatment time and an overall spent time.

15 Claims, 3 Drawing Sheets
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SYSTEM FOR DETERMINING
USER-CENTRIC TREATMENT DATA

CROSS-REFERENCE TO RELATED
APPLICATIONS

Priority 1s claimed to European Patent Application No. EP
16178574.6, filed on Jul. 8, 2016, the entire disclosure of
which 1s hereby incorporated by reference herein.

BACKGROUND

In the medical field 1t 1s important to provide a most
complete documentation of any data acquired allowing for
diagnosis.

Therelfore, a plurality of systems have been proposed in
the past allowing a healthcare professional to enter data or
to store acquired data 1n a patient-specific file. In such an
approach, a workstation at any appropriate room (e.g. doc-
tor’s oflice, ultrasonic room) within a healthcare center 1s
typically provided where a healthcare provider or its per-
sonnel 1 general may enter/retrieve data relating to a
specific patient. This approach may be more precisely
described as a healthcare professional-centric system as the
focus 1s directed to the healthcare professional’s needs.

The main purpose of data management 1s to facilitate
maximizing asset utilization efliciency and billing to the
healthcare systems. In analogy to a production line, the
patient information in this system 1s “raw material,” which
can be stored and processed during the process. Cost for
storage 1s marginal compared to asset underutilization cost,
since patients’ opportunity cost of idle time 1s not charged to
the healthcare provider. This cost 1s covered partially by the
patient and his or her employer, depending on status.

With the advent of platforms allowing for documenting
patients’ satisfaction either for purpose of their healthcare
insurance and/or for public sharing, a growing attention may
be perceived to better understand 1ssues to improve 1n order
to 1ncrease patients’ satisiaction.

A key element 1n patients’ satisfaction and thereby also 1n
the outcome of any treatment involved with a patient’s visit
to a healthcare provider 1s that a patient perceives that his or
her visit 1s eflective as well. Patients’ satisfaction 1s there-
fore also linked to the outcome of a treatment, such that an
improved satisfaction also increases measurable positive

results due to treatment. This increased level of well-being
will also lead to reduced healthcare costs.
Therelore, there 1s a need to improve patient satisfaction.

SUMMARY

Exemplary embodiments of the invention provide a sys-
tem relating to medical treatment, such as hemodialysis or
peritoneal dialysis, for determining user-centric treatment
data. The system, for example, may include a user device
and a central device, wherein the user device and the central
device each include a wireless communication component.
The wireless communication component of the central
device and/or the wireless communication component of the
user device 1s/are configured to distinguish between the user
device being 1n a first location and the user device being 1n
a second location, wherein the first location 1s associated
with a treatment area and the second location 1s associated
with a general purpose area. The user device and/or the
central device 1s configured to determine, based on the user
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2

device being in the first location and/or the user device being
in the second location, an overall treatment time and an
overall spent time.

BRIEF DESCRIPTION OF THE FIGURES

The present invention will be described 1n even greater
detail below based on the exemplary figures. The invention
1s not limited to the exemplary embodiments. All features
described and/or illustrated herein can be used alone or
combined 1n different combinations 1n embodiments of the
invention. The features and advantages of various embodi-
ments of the present invention will become apparent by
reading the following detailed description with reference to
the attached drawings which illustrate the following:

FIG. 1 shows a schematic overview according to several
aspects of the invention;

FIG. 2 shows a schematic overview of a user device
according to an aspect of the mvention;

FIG. 3 shows a schematic overview of a central device
according to an aspect of the mvention; and

FIG. 4 shows another aspect of the imnvention.

DETAILED DESCRIPTION

Exemplary embodiments of the mvention provide a sys-
tem for determining user-centric treatment data, comprising,
a user device and a central device, whereby the user device
and the central device each comprise a wireless communi-
cation component, whereby either the communication com-
ponent of the central device 1s able to distinguish at least two
different locations of user device or the wireless communi-
cation component of the user device 1s able to distinguish at
least two diflerent locations of the user device, whereby a
first location 1s associated with a treatment area and a second
location 1s associated with a general purpose area, whereby
the system determines based on the distinguished locations
an overall treatment time and an overall spent time.

Exemplary embodiments of the invention thus provide for
knowing time periods spent for a wvisit to a healthcare
provider and being able to distinguish whether a certain time
period was spent due to waiting time or treatment time or
time necessary to perform further investigations such as
processing ol samples. By knowing the times spent it 1s
possible to improve the processing such that the patients’
experience and thereby the patients’ satisfaction 1s
improved.

According to an embodiment of the invention the wireless
communications components are near-field communication
components.

Typical user devices having near-field communication
components such as smartphones may be employed such
that the system may be easily deployed.

According to another embodiment of the invention the
wireless communications components conform to a Blu-
ctooth standard.

The Bluetooth standard 1s a widespread near-field com-
munication standard which may also be used in connection
with other devices used 1n the medical field such as heart rate
sensors and the like. Hence, as already today a number of
devices are equipped with Bluetooth the systems may be
casily deployed.

According to yet another embodiment a user-specific
token 1s exchanged by the user device and the central device.

A user-speciiic token allows for easy tracking of a patient.

In yet another embodiment the user-specific token 1s
generated by the central device.
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This allows for easy processing.

According to a further embodiment of the invention an
overall treatment time 1s started after exchange of the user
token.

Storing overall treatment time allows for an easy deter- 5
mination of a metric which may be employed for improving
patients’ satisfaction.

In yet a further embodiment user-specific data 1s provided
by the user device towards the central device.

User-specific data allows for storing not only time stamps 10
but also for gathering further details allowing for a more
complete analysis.

According to a further embodiment an overall treatment
time 1s started after user-specific data 1s provided by the user.

Hence, the user itself may control whether the process 1s 15
started or not.

According to yet another embodiment overall treatment
time and overall spent time 1s stored 1n a database.

Storing times allows for gathering data not only of a
single patient but to evaluate a plurality of records on 20
different time periods (e.g. on a day-by-day basis, on a
treatment basis, on an hourly basis, etc.). Hence, evaluation
may be versatile to detect, for example, problems associated
with a single treatment, a certain time of day, etc.

According to a still further embodiment of the imnvention 25
generalized overall treatment time and generalized overall
spent time 1s made available via an Internet interface, such
as a web site or application interface.

The present disclosure describes preferred embodiments
with reference to the Figures, in which like reference signs 30
represent the same or similar elements. Reference through-
out this specification to “one embodiment,” “an embodi-
ment,” or similar language means that a particular feature,
structure, or characteristic described 1n connection with the
embodiment 1s imncluded 1n at least one embodiment of the 35
present invention. Thus, appearances of the phrases “in one
embodiment,” “in an embodiment,” and similar language
throughout this specification may, but do not necessarily,
refer to the same embodiment.

The described features, structures, or characteristics of the 40
invention may be combined 1n any suitable manner 1n one or
more embodiments. In the description, numerous specific
details are recited to provide a thorough understanding of
embodiments of the mnvention.

Unless 1ndicated as alternative only, any feature of an 45
embodiment may also be utilized in another embodiment.

In addition, even though at some occurrences certain
teatures will be described with reference to a single entity,
such a description 1s for illustrative purpose only and actual
implantations of the mvention may also comprise one or 50
more of these entities. Usage of a singular representation
also encompasses plural entities unless otherwise indicated.

In FIG. 1 and FIG. 4, a schematic overview according to
several aspects of the invention 1s shown. There a system 1
for determining user-centric treatment data i1s shown. The 55
system 1 comprises a user device UD, which 1s further
detailed 1n FIG. 2 and a central device CD which 1s further
detailed in FIG. 3. Information accessed and stored by the
components of the system described herein may be acces-
sible from and stored in a database DB. 60

It 1s noted that the invention 1s not limited to a single user
device UD, but may be used with a plurality of user devices.
Also the terminology of central device CD does not exclude
the central device CD from being implemented as a distrib-
uted apparatus. For ease of understanding, the system com- 65
ponents are described with respect to a user device and a

central device.

4

In an exemplary embodiment, the user device UD), and the
central device CD comprise wireless communication coms-
ponents I/O,, 1/0,,. These wireless communication com-
ponents are configured such that the central device CD and
the user device UD, may communicate with each other.

Furthermore, either the wireless communication compo-
nent 1/0 ., of the central device CD 1s able to distinguish at
least two different locations of user device UD, and/or the
wireless communication component 1/0,, of the user device
UD), 1s able to distinguish at least two different locations of
the user device UD, relative to the central device CD,
whereby a first location 1s associated with a treatment area
(TA) and a second location 1s associated with a general
purpose area (GA). In various embodiments, the treatment
areca TA may be located remotely from the general purpose
area GA (see, e.g., FIG. 1) or the treatment area TA may be
located within the general purpose area GA (see, e.g., FIG.
4).

This set-up allows for a user-centric data acquisition and
determination as well as a centralized data acquisition.

The determination may be performed i a number of
ways, examples of which are provided below.

A first approach may be to provide a plurality of wireless
communication components I/O~,, I/OC, at various places
(see FIG. 3), such that approaching the wireless communi-
cation components /0, I/O ., may be detected and logged.
Due to a location mapping each wireless communication
component I/O_,, /O, may be associated with a certain
place and consequently with a certain time attribution. For
example, once a patient enters or leaves a doctor’s oflice 1s
registered with wireless communication component I/O ..,
and/or once a patient enters or leaves a waiting area of the
doctors’ oflice the patient 1s registered with wireless com-
munication component /O, , and/or once a patient enters or
leaves a treatment/examination area of the doctor’s oflice 1s
registered with wireless communication component 1/0 .

In another exemplary embodiment, for example when the
general purpose area and the treatment area TA are overlap-
ping as shown in FIG. 4, further data available within (short
range) wireless communication systems available and
allowing for determining a distance/location may be used to
detect a patient’s location. Such features may comprise
signal strength detected, time of flight, etc.

Note, although the devices of FIG. 2 and FIG. 3 may be
understood as a single device, the drawings only show that
certain functionality i1s associated with a certain entity.
While some sort of integration may be envisaged, the system
allows for a distributed approach.

Such approaches may also be combined and may allow
for triangulation to more precisely determine a patient’s
location.

The system 1 determines, based on the distinguished

locations, an overall treatment time and an overall spent
time.

Knowing time periods spent with a visit to a healthcare
provider and being able to distinguish whether a certain time
period was spent due to waiting time or treatment time or
time necessary to perform further investigations such as
processing of samples 1s advantageous. By knowing the
times spent 1t 1s possible to improve the processing such that
the patients’ experience and thereby patients’ satisfaction 1s
improved.

According to an embodiment of the invention the wireless
communications components 1/O~,, I/O,,, 1/O,, are near-
field communication components.
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This allows for an easy deployment of the system as these
types of communication components are already 1 wide-
spread use.

According to an embodiment of the invention the wireless
communications components conform to a Bluetooth stan-

dard.

The Bluetooth standard 1s a widespread near-field com-
munication standard which may also be used 1n connection
with other devices used 1n the medical field such as heart rate
sensors and the like. Hence, as already today a number of
devices are equipped with Bluetooth the systems may easily
be deployed. Due to the nature of near-field communication
technology, granularity may be improved allowing for pre-
cise localization as well as reduced interference.

Bluetooth, like any other true near-field communication
system, may allow for communication within a room and/or
a rather limited distance in the range of some amount of
meters.

In a further embodiment of the mvention a user-specific
token 1s exchanged by the user device and the central device.

Exchange of a user-specific token allows for easy control
by the patient as well as by the healthcare provider. Thereby,
it may also be ensured that the systems allow for a true
patient determination rather than a device determination.

In yet another embodiment the user-specific token 1s
generated by the central device.

This allows for easy administration and for easy (post-)
processing.

In a further embodiment of the mvention an overall
treatment time 1s started after exchange of the user-specific
token.

Storing overall treatment time allows for an easy deter-
mination of a metric which may be employed for improving,
patients’ satisfaction.

In yet a further embodiment of the invention user-specific
data 1s provided by the user device towards the central
device.

User-specific data allows for storing not only time stamps
but also for gathering further details allowing for a more
complete analysis.

According to a further embodiment an overall treatment
time 1s started after user-specific data 1s provided by the user.

Hence, the user itself may control whether the process 1s
started or not.

According to yet another embodiment overall treatment
time and overall spent time 1s stored 1n database.

Storing times allows for gathering data not only of a
single patient but to evaluate a plurality of records on
different time periods (e.g. on a day-by-day basis, on a
treatment basis, on an hourly basis, etc.). Hence, evaluation
may be versatile to detect, for example, problems associated
with a single treatment, a certain time of day, etc.

According to a still further embodiment of the invention
generalized overall treatment time and generalized overall
spent time 1s made available via an Internet interface, such
as a web site or an application interface.

In general the ivention allows for patient-centric data
acquisition such that, for example, a time spent by a patient
on treatments performed on the patient as well as the waiting
time spent by the patient 1s acquired. The system allows for
creating a quality metric from the viewpoint of the patient,
the quality metric including treatment time of a patient and
waiting time of a patient.

Via wireless communication devices, the location of
patient may be established without needing further interac-
tion.
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It 1s noted that for example by offering Internet access via
the same wireless communications components I/O ., /O -,
to patients one could easily reuse existing infrastructure. On
the other hand a healthcare provider may easily gather
patients’ satisfaction data without excessive mvestment.

It 1s to be noted, the evaluation may be done at any
appropriate device which may include the central device CD
itsell (e.g. 1llustrated 1n example by the connection between
CD and database DB) or any other device which may access
the acquired data. While an evaluation of data at a user
device UD, 1s not excluded and may, for example, be
provided for data related to a user (e.g. 1llustrated 1n example
by the connection between UD,; and database DB), 1t 1s
foreseen that evaluation may be provided by the healthcare
provider or a service provider for the healthcare provider.

As noted above, a token may be generated. Such a token
may be patient- and/or treatment-specific. This token may be
generated either by the user device UD,, by the central
device CD, or by a third-party device (e.g. a service provider
for the healthcare provider). It may also be envisaged that a
token pair 1s generated. Once a patient reaches a healthcare
provider and the token(s) 1s/are exchanged, a patient 1s
registered at a specific location (e.g. a treatment location, a
waiting area, etc.).

Alternatively and/or 1n addition to the token approach
described above user data may be exchanged by the wireless
communication components. As such any kind of data
allowing for user identification may be exchanged, including
name, social security number, ID card number, driver’s
license number, etc.

While a registration on physical properties of a network
interface such as a media access control (MAC) address
allows for an 1dentification of user devices, this may turn out
as 1nsuilicient 1n case a user device 1s used by different
persons.

Hence, even though a wireless communication compo-
nent I/0~, may start registration of time spent upon entering
within the reach of a wireless communication device, 1t may
be more precise to start time recording by pairing the devices
with additional data to be exchanged.

The system 1 that 1s described allows for automatic
recording of the point in time when a physician or nurse sees
a patient and starts treatment at a Start Time of Service
(STS). This information may be acquired by a mobile device
of the patient. The mobile device may be, for example, any
kind of smartphone or smart device (such as a tablet, a
smartwatch, etc.) and may be equipped with an application
adapted for exchange of user data and/or tokens.

At a time—preterably around a scheduled appointment—
the mobile device UD, with an app 1s (constantly/periodi-
cally) searching for an identifier from a sender signal from
a physician or nurse (e.g., from a central device CD 1n a near
field network). If detected (e.g. for a threshold time which
makes the start of treatment plausible), the time of first
recognition 1s recorded.

When the mobile device loses its connection (e.g. for
more than a defined threshold time), an End Time of Service
(E'TS) 1s recorded.

This approach allows for a user device-centric approach
as well as a central device-centric approach as well as third
party-centric approach as well as mixtures thereof.

In an exemplary implementation, with a user device-
centric approach, 1t 1s the user device which detects arrival
and/or departure relative to wireless communication com-
ponents 1/0,, /O, of the central device CD. It 1s to be
noted that the wireless communication components of the
central device may also be embodied by mobile devices

e
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associated with a specific person. For example, a nurse
and/or a doctor may also be equipped with a smartphone or
a tablet being provided with a respective wireless commu-
nication component.

Exemplary embodiments of the invention allow for 5
smooth integration nto existing systems as well as for
requiring minimal or no interaction.

Examples of data that can be determined allowing for
determination of a patient satisfaction will be discussed 1n
turther detail below. 10

For example, exemplary embodiments of the mvention
may be utilized to determine the following metrics indica-
tive of a patient’s satisfaction:
waiting time start treatment (STS—scheduled time)
total physician time TPhT (ETS—STS for physicians) 15
total nursing time TNuT (ETS—STS for nurses)

total waiting time (last ETS—scheduled time-TNuT-

TPhT)

Evaluation may be performed as indicated by any suited
device including the user device UD, and the central device 20
CD. In an exemplary embodiment, a user device may only
evaluate data indicative for a respective user. The result of
the determination as detailed above may be provided for
turther processing to other devices of the system and/or third
parties. 25

For example, the data and/or the result of the evaluation
may be provided for storage in a patient record for personal
documentation, a physician’s information technology (IT)
system for personal documentation, and/or a database which
averages the waiting of patients for the physician site, and/or 30
for public access as overall quality data (e.g. via publishing
on the Internet).

It 1s to be noted that when “time” i1s referred to in the
above description, the term 1s not limited to a time scheme
of a day but may also encompass a time indicating date as 35
well.

Exemplary embodiments of the invention provide for
making patient satisfaction metrics available for different
parties. Thereby evaluation and thereupon improvement 1s
enabled leading to increased treatment success. 40

Furthermore, the system according to exemplary embodi-
ments of the invention allows patients to compare results of
different practitioners in a precise, reliable and transparent
mannet.

It will be appreciated by those of skill 1in the art that the 45
execution of the various machine-implemented processes
and steps described herein may occur via the computerized
execution ol processor-executable istructions stored on a
non-transitory computer-readable medium, e.g., random
access memory (RAM), read-only memory (ROM), pro- 50
grammable read-only memory (PROM), volatile, nonvola-
tile, or other electronic memory mechanism. Thus, for
example, the operations described herein performed by
computing devices and components thereof may be carried
out according to stored instructions and/or installed appli- 55
cations.

While the invention has been 1llustrated and described in
detail 1n the drawings and foregoing description, such 1llus-
tration and description are to be considered illustrative or
exemplary and not restrictive. It will be understood that 60
changes and modifications may be made by those of ordi-
nary skill within the scope of the following claims. In
particular, the present invention covers further embodiments
with any combination of features from different embodi-
ments described above and below. Additionally, statements 65
made herein characterizing the mnvention refer to an embodi-
ment of the mvention and not necessarily all embodiments.

8

The terms used 1n the claims should be construed to have
the broadest reasonable interpretation consistent with the
foregoing description. For example, the use of the article *“a”
or “the” 1n introducing an element should not be interpreted
as being exclusive of a plurality of elements. Likewise, the
recitation of “or” should be mterpreted as being inclusive,
such that the recitation of “A or B” 1s not exclusive of “A and
B,” unless 1t 1s clear from the context or the foregoing
description that only one of A and B 1s intended. Further, the
recitation of “at least one of A, B and C” should be
interpreted as one or more of a group of elements consisting
of A, B and C, and should not be interpreted as requiring at
least one of each of the listed elements A, B and C,
regardless of whether A, B and C are related as categories or
otherwise. Moreover, the recitation of “A, B and/or C” or “at
least one of A, B or C” should be iterpreted as including

any singular entity from the listed elements, e.g., A, any

subset from the listed elements, e.g., A and B, or the entire
list of elements A, B and C.

The mvention claimed 1s:

1. A system, comprising;

a plurality of mobile devices of a plurality of patients,
wherein each mobile device 1s associated with a respec-
tive patient of the plurality of patients and wherein each
mobile device comprises a respective first wireless
communications component; and

a plurality of provider devices associated with a plurality
of treatment providers, the plurality of provider devices
comprising one or more nurse devices and one or more

physician devices, wherein each nurse device and each

physician device includes a respective second wireless
communications component;
wherein the plurality of mobile devices and/or the plu-
rality of provider devices are configured to determine
treatment times associated with a plurality of treat-
ments for the plurality of patients based on wireless
communication between the plurality of mobile devices
and the plurality of provider devices using the respec-
tive first wireless communications components and the
respective second wireless communications compo-
nents, wherein determining the treatment times com-
prises:
determining a respective nurse Start Time of Service
(STS) based on a respective nurse device coming
into wireless communication range of a respective
mobile device of a patient;

determining a respective nurse End Time of Service
(ETS) based on the respective nurse device leaving
wireless communication range ol the respective
mobile device of the patient;

determining a respective physician Start Time of Ser-
vice (STS) based on a respective physician device
coming into wireless communication range of the
respective mobile device of the patient; and

determining a respective physician End Time of Ser-
vice (ETS) based on the respective physician device
leaving wireless communication range of the respec-
tive mobile device of the patient;

wherein a provider device and/or another device 1s con-
figured to analyze the treatment times associated with
the plurality of treatments and output a plurality of
metrics indicative of patient satisfaction, including a
comparison of respective metrics associated with dii-
terent providers, wherein analyzing the treatment times
includes:
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determining one or more treatment times based on one
or more physician STSs, one or more physician

ETSs, one or more nurse STSs and one more nurse
TSs; and

determining an overall waiting time based on an overall
spent time minus the one or more treatment times,
wherein the overall spent time corresponds to a total
time from a start time to a last nurse ETS or a last
physician ETS.

2. The system according to claim 1, wherein the respec-
tive first wireless communications components and the
respective second wireless communications components are
near-field communication components.

3. The system according to claim 1, wherein the respec-

tive first wireless communications components and the
respective second wireless communications components
conform to a Bluetooth standard.

4. The system according to claim 1, wherein each mobile
device 1s configured to exchange a patient-specific token
with a respective provider device.

5. The system according to claim 4, wherein the patient-
specific token 1s generated by the respective provider device.

6. The system according to claim 4, wherein exchange of
the patient-specific token triggers counting of treatment
time.

7. The system according to claim 1, wherein each mobile
device 1s configured to provide patient-specific data to the
plurality of provider devices.

8. The system according to claim 7, wherein provision of
the patient-specific data triggers counting of treatment time.

9. The system according to claim 1, further comprising;:

a database configured to store the treatment times asso-
ciated with the plurality of treatments.

10. The system according to claim 1, further comprising:

an Internet interface configured to make wait time and
treatment time information available via the Internet.

11. The system according to claim 1, wherein the provider
device and/or another device 1s configured to determine
problems associated with a particular treatment or associated
with a certain time of day based on the analyzed treatment
times associated with the plurality of treatments.

12. A system, comprising;

a mobile device of a patient, the mobile device of the
patient comprising a first wireless communications
component; and

a plurality of provider devices associated with a plurality
of treatment providers, the plurality of provider devices
comprising one or more nurse devices and one or more

physician devices, wherein each nurse device and each
physician device includes a respective second wireless
communications component;
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wherein the mobile device of the patient and/or the
plurality of provider devices are configured to deter-
mine an overall wait time and an overall treatment time

associated with a treatment of the patient based on a

scheduled start time of the treatment and one or more

time periods during which the first wireless communi-
cations component of mobile device of the patient 1s
within wireless communication range of at least one
second wireless communications component of at least
one provider device;

wherein a respective nurse device coming into wireless
communication range of the mobile device of the
patient corresponds to a respective nurse Start Time of

Service (STS), and the respective nurse device leaving,

wireless communication range of the mobile device of

the patient corresponds to a respective nurse End Time
of Service (ETS);

wherein a respective physician device coming 1nto wire-
less communication range of the mobile device of the
patient corresponds to a respective physician Start Time
of Service (STS), and the respective physician device
leaving wireless communication range of the mobile
device of the patient corresponds to a respective phy-
sician End Time of Service (ETS);

wherein the overall treatment time 1ncludes: a total phy-
sician time (TPhT) based on one or more physician

STSs and one or more physician ETSs; and a total

nursing time (INuT) corresponding to one or more

nurse STSs and one more nurse ETSs; and
wherein the overall waiting time corresponds to an overall
spent time minus the overall treatment time, wherein
the overall spent time corresponds to a total time from
the scheduled start time of the treatment to a last nurse
ETS or a last physician ETS.

13. The system according to claim 12, wherein a respec-
tive nurse device or a respective physician device 1s deter-
mined as having left the wireless communication range of
the mobile device of the patient based on the mobile device
of the patient losing a connection with the respective nurse
device or the respective physician device for more than a
defined threshold time.

14. The system according to claim 12, wherein the mobile
device of the patient 1s configured to determine that a
provider device 1s within wireless communication range of
the mobile device of the patient by continuously or periodi-
cally searching for an identifier from a sender signal corre-
sponding to a provider.

15. The system according to claim 14, wherein the mobile
device of the patient 1s configured to begin continuously or

periodically searching for the identifier around the scheduled
start time of the treatment.
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